Exposure to chronic or severe acute stressors throughout the lifespan has been linked with numerous negative behavioral, emotional, cognitive, and physical consequences. Adolescence is considered to be a particularly vulnerable period given that the brain is experiencing dramatic developmental change during this time. The present study examined a sample of adolescents (N = 125) considered to be at high risk for stress exposures and drug use by virtue of their environment and low income levels to identify possible neurocognitive (i.e., impulsivity, delay of gratification, emotional perception, and risky decision-making) and social competency mechanisms that may mediate this relationship. Using Mplus, a mediational model was tested using full information maximum likelihood estimates. Risky decision-making and poor social competency skills were related to previous stressful experiences; however, only social competencies mediated the effect of stressors on reports of past year marijuana, alcohol, and polydrug use. As such, stress appears to exert its negative impact through alterations in abilities to generate and execute prosocial decisions and behaviors. Interventions that directly address the effects of stress on social competencies may be especially important for children who have experienced adversity including those exposed to parental divorce, parental psychopathology, neglect or abuse, parental death, and poverty.
INTRODUCTION
Exposure to significant stressors during childhood and adolescence has been linked to a number of negative behavioral outcomes (Compas et al., 2001) . Stressors refer to environmental circumstances or conditions that threaten, harm, challenge, or exceed the psychological or biological capacities of an individual to cope, thereby inducing stress (Cohen et al., 1996) . Severe or chronic stressors appear to increase propensity for psychopathology, including the initiation and progression of substance abuse (Fishbein, 2000a; Newcomb & Bentler, 1988; Wills et al., 1996) . Negative life events have been associated with the quantity and frequency of alcohol use, alcoholrelated problems, and heavy drinking, while cumulative family stress has been associated with high alcohol abuse scores (Barrera et al., 1993; Johnson & Pandina, 1993; Windle, 1992) . Moreover, negative life events predict escalation of tobacco and marijuana use (Hoffman et al., 2000; Wills et al., 2002) .
Stress may exert its impact directly on substance-use behaviors or indirectly through altering the cognitive, affective, and social competency processes that underlie behavior (Sinha, 2001 ). Sinha's stress-vulnerability model suggests that adverse experiences may increase risk for substance abuse via maladaptive stress responses, poor behavioral coping, and cognitive deficits. Specifically, exposure to stressors elicits a stress response involving physiological, cognitive, and affective functions. Chronic or severe stress may lead to developmental lags or disconnection within this network which impair a constellation of cognitive and emotional competencies including ability to cope, problem-solve, and use appropriate judgment in decision-making (Bar-On et al., 2003) . Notably, stress and abusable drugs activate the same neural networks, sensitizing the individual to their effects and increasing both maladaptive stress responses and drug-seeking behaviors (Kreek & Koob, 1998; Piazza & LeMoal, 1996; Saal et al., 2003) .
Optimal development and efficacy of executive cognitive functions (ECFs) and their ability to modulate perception of emotional stimuli may be compromised by the effects of stress (Arnsten & Shansky, 2004; Moradi et al., 1999; Perry & Pollard, 1998) . ECF and emotional perception are subserved by circuitry between the brain's prefrontal cortex (PFC) and limbic system. These systems are designed to regulate behavioral inhibition, attentional control, sensitivity to rewards and penalties, decision-making, and emotional regulation, all skills critical for the execution of social skills. Development and function of this neural network is exquisitely sensitive to environmental influences; severe or chronic stress can induce neurobiological damage or developmental delays, particularly in prefrontal function. As a result, psychosocial stress can stall development of ECF and emotional regulatory skills and contribute to an inability to sustain attention, evaluate consequences, and control impulsivity (Bremner, 1999; Bremner et al., 1999; Steckler & Holsboer, 1999) . Exposure to adversity also may damage emotional appraisal processes modulated by neural circuits between the PFC with limbic-affective structures that serve to regulate and inhibit emotional responses (Bremner et al., 2004) . These circuits further interact with the neuroendocrine system to produce stress-induced change in hormonal responses that fuel motivation and other adaptations (Heinrichs & Koob, 2004) , potentially leading to delays in neurobehavioral development. For example, chronic exposure to stressors can lead to elevated levels of stress hormones (e.g., cortisol; Huether, 1998), thereby inducing neurological injury evidenced anatomically as reduced hippocampal volume, and functionally as impaired memory and decision-making (Nelson & Carver, 1998; Sapolsky, 1996) . Psychophysiological studies also show effects of stress on autonomic responses such as heart rate, which, when perturbed, are associated with poor behavioral and emotional regulation, and cognitive and coping skill deficits (Gunnar & Nelson, 1994; Sinha et al., 1998; Szabo, 1993) .
ECF is not fully operational until at least age 21, suggesting that stressors experienced during adolescence may contribute to long-lasting impairments (Thadani, 2002) . As such, adolescence may be a particularly sensitive period for assessing the impact of stress on these processes as demands for coping with competing social, cognitive, biological/hormonal, and academic changes are high and have critical longterm implications for developmental risk trajectories (Petersen & Leffert, 1995) .
Co-Occurring Cognitive-Emotional Functions and Social Competencies
Social competence refers to the ability to coordinate cognition, affect, and behavior to effectively handle developmentally relevant social tasks (Weissberg et al., 1989) . Social competency is strongly associated with positive developmental outcomes (Masten et al., 1999) , is negatively affected by stress (Luthar, 1991) , and interventions designed to enhance social competency skills have been been effective in reducing high-risk behaviors, including substance use (Botvin et al., 1995; Weissberg & Greenberg, 1998; Zins et al., 2000) . Core elements of social competence include effective communication, coping, problem-solving, conflict resolution, perception of social cues, self-efficacy, and empathy (Bloom, 1990) . Impairments in social competency skills often co-occur with deficits in information processing manifested as tendencies to seek fewer social cues, make more hostile attributions, exhibit more aggression and less prosocial responses, and select riskier behavioral options (Dodge, 1986) . Substance-use initiation may be a function of these social information processing skills as adolescent drug use generally takes place within highly social contexts.
ECF, Emotional Regulation, and Social Competencies Underlying Risk for Substance Use
Deficits in ECF, emotional regulation, and social competencies have been directly associated with substance abuse (Aytaclar et al., 1999; Giancola et al., 1998) , particularly when manifested as risky decision-making, insensitivity to consequences, and impulsivity (Barratt & Patton, 1983; Newman et al., 1987) . Psychopathology related to drug abuse, such as conduct disorder, aggression, and attention deficit hyperactivity disorder, have also been characterized by these deficits (Fishbein, 2000a,b; Moss et al., 1997; Tarter et al., 1999) . Perhaps not coincidentally, the incidence of adverse experiences including child abuse, psychosocial trauma, and head injury are high among substance abusers (Gianconia et al., 2000; Kendler et al., 2000) .
Dysfunction of emotional centers within the limbic system may interact with ECF and social competencies to exacerbate negative behavioral outcomes by compromising the ability to accurately perceive and regulate reactions to environmental inputs. These regulatory processes are a function of physiological arousal in the autonomic nervous system (ANS), which is orchestrated by the brain (e.g., amygdala) in response to social challenges to enhance the ability to process, interpret, and react to social cues under optimal conditions. Studies using cognitive tasks and biological measures of the circuitry between the PFC and limbic system show that a combination of a propensity to negative affect, inability to shift behavioral strategies, and aberrant ANS activity in response to anticipated negative consequences is associated with substance abuse (Fishbein et al., 2006; Weiss et al., 2001) . Thus, the ability to perceive one's own and others' emotional cues and regulate affective responses to these cues may be another important risk factor for drug-use initiation and escalation.
The present study is based on Sinha's premise that stress increases risk for substance use by influencing development and adequacy of ECFs, perception of emotional cues, and social competency skills; constructs that represent regulatory processes that are precursors to psychopathology, including drug use, as cited above. Specifically, this study was designed to enhance understanding of the mechanisms through which stress operates to influence drug-use behavior by (1) assessing associations between exposure to psychosocial stressors measured during early adolescence with past year alcohol and illicit drug use measured during grade 10, (2) examining the prospective relationship between stress and ECF, emotional perception, and social competencies, and (3) determining whether indices of ECF, emotional perception, and social competencies mediate the association between stress and substance use in adolescents.
METHODS
This study was conducted in collaboration with an ongoing preventive intervention study, directed by the Johns Hopkins University Prevention Intervention Research Center (JHU-PIRC) in partnership with the Baltimore City Public Schools. JHU has collected 10 years of longitudinal data from Baltimore City youth on the effects of two universal school interventions on development of distal substance abuse (see Ialongo et al., 1999 Ialongo et al., , 2001 Kellam et al., 1994 , for more information).
Study Participants
In 1993, 678 first-graders were recruited from elementary schools primarily located in western Baltimore (86.8% African American), depicted as a high-risk urban area by virtue of factors such as crime rates, drug abuse and trafficking, low income, and single-mother homes. Just under twothirds (63.4%) of the children were receiving free or reduced-price lunch. JHU-PIRC obtained written parental consent for 550 (81%) of the youth to participate in annual assessments through grade 10, which is the year of their participation in the present study.
A subset of 125 males was recruited in the ninth grade (mean age 16.1) to participate in a separate study to identify neurocognitive, emotional, and physiological mechanisms in variable behavioral change in response to a brief laboratory intervention. Parental permission was obtained for 61 students (out of 78) with conduct disorder (CD) and concomitant risk behaviors, including delinquency and school misconduct. Diagnoses were based on lay interviewer administration of the C-DISC-IV to the youth and a parent; a diagnosis generated by either was considered for this characterization. Sixty-four youth without a CD diagnosis or other risk behaviors (out of 93) were successfully recruited to ensure adequate variation in risk behaviors, although CD was not the basis for assessing group differences. The total number of refusals was 47 (20 with and 27 without CD). Only males were recruited given that the females had a very low rate of CD diagnoses. Their mean full scale IQ was 82 (SD = 13).
8 Monetary compensation and a break were provided.
Baseline Test Battery
The test battery was specifically designed to measure impulsivity, risky decision-making, delay of gratification, facial recognition, and social competencies, including emotional control, interpersonal communication skills, beliefs supporting aggression, hostility, and conflict resolution style. These tasks were selected due to their conceptual consistency with the phenomenology of drug abuse and because they provide measures of functions that have been specifically related to the neural network discussed earlier shown to be influenced by stress. Furthermore, each cognitive and emotional task has been shown in neuroimaging studies to activate the PFC and functionally relevant regions of the limbic system. Knowledge regarding the functional neuroanatomy of a cognitive task has potential implications for understanding the pathophysiology of behavioral dysregulation and provides a mechanistic account of how interventions mediate their effects (Bremner, 2003; Charney & Deutsch, 1996) . These neurocognitive measures are, by nature, decontextualized to generate a relatively unbiased measure of the level of cognitive and emotional functioning, irrespective of culture and context. Social competency skill measures are, conversely, contextualized given that they reflect behaviors that are, by nature, elicited in the social environment of adolescents. See test battery details in Fishbein et al. (in press) .
IQ
An estimate of IQ was derived from the Vocabulary and Block Design subtests of the Wechsler Intelligence Scale for Children-III (WISC-III; Wechsler, 1974 Wechsler, , 1991 . The combination of these subtests correlates positively at more than .90 with Full Scale IQ (Sattler, 1988) . Adjustments for IQ were made in all statistical analyses to focus on higher order cognitive functions that are subserved by basic intellectual processes.
8 IQ was based on the Vocabulary and Block Design components of the WISC-III. Both the scores were relatively low in this population; however, mean scores on the vocabulary portion, which is sensitive to experience and level of education, were particular low.
Risky Decision-Making and Sensitivity to Consequences
The Dice Task was adapted for adolescents from the Rogers Decision-Making Task (RDMT), developed to dissect cognitive components implicated in sensitivity to consequences and risk taking. This task consistently activates the orbitofrontal portion of the PFC (Fishbein et al., 2005b; Rogers et al., 1999a,b) , an area known to modulate decisionmaking, social skills, impulse control, and goal-driven behaviors. The goal is to earn as many points as possible in gambling-type scenarios with known odds of winning or losing a particular number of points. Larger rewards are associated with the least likely outcomes, thus capturing the conflict inherent in risktaking situations. Performance measures generated by this task are (1) number of the riskiest decisions (where the largest reward is associated with a higher possibility of losing that same number of points), (2) mean deliberation time for the entire task, and (3) mean deliberation time for riskiest decision.
Impulsivity and Distractibility
The Logan Stop-Signal Task (Solanto et al., 2001 ) was used to measure impulsivity and distractibility (see Nichols & Waschbusch, 2004 for reliability and validity). This task has been shown to activate the right hemispheric anterior cingulate cortex, supplementary motor area, and inferior prefrontal and parietal cortices, which modulate error monitoring, interference control, and task management (Rubia et al., 2001) . The task's baseline portion requires participants to press particular keys when asterisks or circles are displayed quickly on a computer screen. The "active" portion presents a distracting tone at different delay intervals after the stimulus appears and participants must shift their response to a third key when this occurs. Feedback is presented for each response. Measures generated by this task include (1) number of correct responses for baseline, (2) number of correct responses for the short tone delay and the lengthy tone delay portions of the task, (3) commission errors, and (4) omission errors.
Delay of Gratification
The Choice Delay Task (Sonuga-Barke et al., 1992) was used to assess ability to delay gratification (see Nichols & Waschbusch, 2004 for its reliability and validity). Imaging research (Davis et al., 2002) suggests that this task activates the anterior attention system (Posner, 1995) and paralimbic cortex (McClure et al., 2004) , responsible for the perception and experience of emotionally salient stimuli. The task creates a tension between selecting an option that requires (1) a longer wait for a larger reward, and (2) a smaller immediate reward. Scores include (1) number of rapid responses that earned few points, (2) average reaction time, (3) omission and commission errors, and (4) total number of points.
Emotional Perception
The Facial Recognition Task (Ekman & Friesen, 1975) measures the ability to accurately identify emotional expressions in other people's faces (see Young et al., 2002 for reliability and validity information). This ability has been directly related to the function of the brain's amygdala (Morris et al., 1996) and is shown to be impaired in children and adults with externalizing disorders, such as conduct disorder, violence, and drug abuse (Blair et al., 1999; Phillips et al., 1997) . One of six emotions (i.e., happiness, anger, disgust, surprise, sadness, and fear) are identified that best describe the face for 60 expressions in varying intensities. This task produces measures of number of correct responses for each facial expression plus a total correct score.
Social Competence
Social competence was measured using three interactive virtual reality (VR) vignettes and three questionnaires assessing beliefs supporting aggression, conflict resolution styles, and hostility (see Paschall et al., 2004 for reliability and validity of the questionnaires). Three VR vignettes simulated real interpersonal verbal interactions with a teenager (see Fishbein et al., 2006 and Hubal et al., 2003 , 2004 for full details). An algorithm was developed by which the virtual teenager would initially entice risky behavior but gradually back off if the participant demonstrated appropriate avoidance and/or deescalation behavior. These situations represented actual experiences of urban minority adolescents that are used for role plays in prevention programs such as PACT (Yung & Hammond, 1998) and Life Skills Training (Botvin, 2000; Botvin et al., 1995) and, thus, include situations and language appropriately contextualized for this population.
Measures of engagement and social competency skills were based on ratings of adolescents' verbal and nonverbal interaction with the virtual teenage character. A principal components analysis was used to reduce seven dimensions-general engagement, verbalizations, emotional control, information seeking, expressing own preferences, compromise/negotiation, and being nonprovocative (see Paschall et al., 2004 for more information) creating a two-factor solution consisting of emotional control and interpersonal communication skills (Cronbach's alpha for these scales were .88 and .91, respectively).
Beliefs Supporting Aggression
Beliefs supporting aggression were assessed using a 10-item scale adapted from a study by Slaby and Guerra (1988) . Participants were asked how strongly they agreed or disagreed with such statements as, "It makes you feel big and tough when you push someone around" and "A guy who doesn't fight back when other kids push him around will lose respect." A mean response score was computed, with a higher score indicating more beliefs supporting aggressive behavior.
Conflict-Resolution Style
Conflict-resolution style was assessed using four hypothetical situations (Slaby & Wilson-Brewer, 1992) . Participants were presented with a confrontational situation and then asked what they would probably do in that situation. For each vignette, there were options for verbally aggressive, informationseeking, passive, verbally assertive, and physically aggressive responses. A mean response score was computed for each participant, with a higher score indicating a more aggressive conflict-resolution style.
Hostility
Hostility was assessed using a five-item scale based on the Symptom Checklist-90 (Derogatis et al., 1973 ). An average score was computed, with a higher score indicating more hostility.
Substance Use
The drug and alcohol use component of the youth interview (consistent with the National Monitoring the Future Survey; Johnston et al., 2004) was self-administered in the larger longitudinal JHU study via a computer with audio and visual presentation of the questions. Drug-use measures obtained during grade 10 were used as the dependent variables for this study: Past year measures of marijuana, tobacco, and alcohol use were assessed with three binary variables indicating use or no use. A fourth outcome, polydrug use, was formed by adding the number of types of substances that each participant reported using in the past year. Substances that were included in this index were tobacco, alcohol, marijuana, crack, cocaine, inhalants, heroin, and ecstasy.
Stressors
Adolescents' experience of negative life events was measured in the 6th through 8th grades using the Life Events Questionnaire Adolescent Versions (LEQ-C & LEQ-A; adapted from Coddington, 1972) . The LEQ-A, a checklist of stressful life events for adolescents, was modified to include a broader range of events relevant to adolescence and familyrelated stressors. Items were added from other relevant validated measures including the Adolescent Perceived Events Scale (APES) (Compas et al., 1985) and the Adolescent-Family Inventory of Life Events and Changes (A-FILE) (McCubbin et al., 1983) . The event list covered 21 circumstances common in the contexts of inner-city adolescents' lives such as illness or death of family members, getting into legal trouble, moving, being in a serious accident, and witnessing or being victimized by violence. A sum score was calculated with each event having an equal weight. To obtain a mean, prospective measure of stress, negative life event counts were averaged across grades 6, 7, and 8. The mean negative life event count ranged from 0 to 7 (mean = 1.91, SD = 1.61).
9 Items include both negative and traumatic life events, which may elicit more severe psychological and biological responses. However, all events were given equal weighting as research suggests that unweighted cumulative indicators of stressors are the most reliable method of objectively assessing stress exposure and control for the bias induced by differential stress appraisals and reactions (Herbert & Sheldon, 1996) . There was significant consistency in stress reports from year to year, with correlations in overall stress ranging from .344 (grade 6 to grade 8) to .508 (grade 7 to grade 8).
Statistical Analyses

Development of Mediator Constructs
To assess the direct and mediated influence of stress on substance use, a multiple mediator model was used. Because many of these indicators included measures with multiple response types and responses were not necessarily identically scaled, latent factors were estimated and used as mediators for some constructs. Factors were evaluated independently of the others in separate measurement models. The latent risky decision factor included those four scores that reflect the highest risk choices (e.g., 1/5 odds of winning with 90 points at stake), with high scores indicating a higher risk-taking proclivity. Five variables assessing correct attribution of facial expressions (happiness, surprise, disgust, sadness, and anger) were used to define a second hypothesized mediating factor-emotional perception. A social competence factor was comprised of the emotional composure and interpersonal communication scores from the virtual reality vignettes in addition to the Beliefs Supporting Aggression Scale, ConflictResolution Style Scale, and Hostility Subscale. The composite factor was scaled such that high scores indicated low social competence. Two additional mediators were created from the most representative single item for each construct. Impulsivity was an observed variable using the overall early signal presses during the tone task trials. Total points accumulated in the Choice Delay Task were used as the measure of delay of gratification. Higher scores indicate more impulsivity or ability to delay gratification.
Latent factors were evaluated with Mplus version 3.11 (Muthén & Muthén, 1998 -2004 using full information maximum likelihood (ML) to estimate parameters without bias from Missing at Random (MAR) missing data. Social competence and emotional perception had very good model fits with nonsignificant Chi-square values, 
root mean square error of approximation (RM-SEA) under .04, standardized root mean residual (SRMR) values under .035, and comparative fit indices (CFIs) greater than .95. The risky decision factor fit somewhat less well, with a significant Chisquare, CFI = .90, RMSEA = .20, and SRMR of .048. Inter-correlations of these factors are presented in Table 1 .
Mediational Analyses
The full mediation model was estimated as a structural equation model in Mplus with the average stress measure across grades 6th through 8th, predicting all five mediators (measured at grade 9) and substance-use outcomes (measured in grade 10) of past year alcohol, tobacco, marijuana, and polydrug use (see Fig. 1 for model) . Mediated effects were estimated as the product of the path coefficient linking stress to a mediator, and the path coefficient linking that mediator to an outcome. In all, 20 indirect effects were evaluated. The standard error of each mediated effect was estimated using the multivariate delta solution (Sobel, 1982) and significance was established by comparing the estimate of each effect divided by its standard error to the normal distribution. IQ was included as a control variable predicting all mediators and outcomes. The potential effects of CD were covaried, however, this did not alter the results; thus, models were tested without this covariate. Missing data, while a small issue as 113 of the 120 participants had full records, were again incorporated using full information ML estimation, which allowed estimation of the model with the full sample. A weighted least squares algorithm (WLSMV; Muthén & Muthén, 1998 -2004 ) was used to properly estimate effects on the binary substance-use measures.
RESULTS
Stressful Events and Substance Use
The frequencies of the negative life events and substance use within this sample are presented in Table 2 . In general, adolescents reported a high level of negative life events in the middle school years and serious illness or death within the family were not uncommon. Also, substance-use rates were noteworthy: 64% drank alcohol within their lifetime, 43% used tobacco, and 40.8% used marijuana. Table 3 displays the estimates of the impact of stress on each of the mediators, the effect of the mediators on each of the substance-use outcomes, and the estimate of the indirect effect of stress on substance use through each of the mediators. This multiple mediator model fit the data reasonably well (χ 2 (47) = 82.088, p < .01; CFI = .84; RMSEA = .077; and weighted root mean square residual (WRMR) = .86). The WRMR statistic is most relevant for models such as this with categorical outcomes (Muthén & Muthén, 1998 -2004 , with values under 1.0 suggesting adequate fit. As shown in Table 1 , the five mediating constructs were distinct, with nonsignificant correlations. These were incorporated in the model so as to estimate the unique mediated effects of each construct.
Mediation of Stress-Drug-Use Relationship by Neurocognition and Social Competency
Early adolescent stress significantly influenced two of the hypothesized mediators. Risky decision-making was significantly higher in those who reported greater stress in the prior 3 years. Stress also was significantly associated with lower social competency, indicating increased hostility and beliefs supporting aggression, less composure and less effective communication. However, only the social competency construct was significantly related to any of the substance-use measures. Lower social competency was linked with greater past year use of marijuana, alcohol, and greater polydrug use. The mediated effect estimate was significant for these three outcomes as well, indicating that the effect of stress on these three types of use was significantly mediated by the social competency construct (Fig. 1) . Also in all three cases, the direct effect of stress on substance use was nonsignificant. IQ had no significant direct effects and was not involved in any alternative mediated effects in the model.
An alternative 3 path mediational model, with stress predicting ECF and ECF predicting social competence and then drug use, was also tested given the inherent uncertainty regarding temporal precedence: Does ECF co-occur with or underlie social competency skills? All indirect effects were nonsignificant. Thus, to summarize, an averaged index of stress in grades 6, 7, and 8 predicted composite measures of low social competency and risky decisionmaking. The mediation model revealed an indirect impact of stress on alcohol, marijuana, and polydrug use that was transmitted through deficits in social competency.
DISCUSSION
Using a stress-vulnerability model, this prospective study examined whether early adolescent stress was associated with cognitive and emotional functions and social competency indicators, and whether these mechanisms mediated the impact of stress on substance use. Our model is grounded in work by Sinha (2001) and others (Charney, 2004) suggesting that stress influences drug use via alterations in the neurochemical and neurocognitive processes that activate behavioral responses. This transdisciplinary approach will advance understanding of the neural substrates of psychopathology and enable increasing specificity in the identification of at-risk individuals and the tailoring of interventions to address individuals' specific liabilities (Fishbein, 2000a) . Latent constructs were derived as indicators of neurocognitive and behavioral functions, including risky decision-making, emotional perception, and social competence. These composite mediators tapped the regulatory mechanisms of interest, evidenced good model fits, and were related as expected. Specifically, significant intercorrelations were found between social competence and risky decision-making and emotional perception, and between risky decision-making and emotional perception. These findings suggest that relative deficits in risky decision-making and social competence may manifest as associated characteristics that place individuals at risk for maladaptive behavioral responses. On the other hand, not all of these functions were predictive of drug use, as discussed later, implying that they play a differential role in risk behaviors.
Furthermore, an averaged index of stress reported in grades 6-8 predicted risky decision-making and social competency skills as measured in grade 9. This finding is consistent with research suggesting that stress may alter neurocognition via effects on development and function of the prefrontal cortex, leading to impaired decision-making, reduced sensitivity to penalties and increased risk proclivity (Bremner, 1999; Fishbein, 2000b) . These results also support research showing that children exposed to stressful experiences evidence significant social skill deficits (Rutter, 1999) . The specific pathogenic pathways for social-cognitive vulnerabilities are still unclear but likely result from the deleterious impact of stress on brain development. Stress is linked with dysregulation of biological reward pathways in the central nervous system (CNS) and the stress response systems (Kreek & Koob, 1998) , which enhances vulnerability to psychopathology (De Bellis, 2002) . Data did not tap into early childhood trauma; thus, this study could not discern whether relative deficits observed in adolescents with higher levels of recent stressor exposures were incurred in adolescence or earlier in childhood (i.e., due to cumulative exposures). However, research suggests that adolescence is a particularly vulnerable period characterized by heightened sensitivity to various types of stressors, from psychosocial adversity to drug use itself (Arnsten & Shansky, 2004) . It is therefore possible that stress experienced in adolescence could also contribute to developmental delays or functional deficits in neurobehavioral processes (Arnsten & Shansky, 2004; Spear, 2000) .
Primary results of this study suggest that the effect of stress on reports of marijuana, alcohol, and polydrug use was mediated through the construct social competence. As such, stress appears to exert its negative impact through alterations in abilities to generate and execute prosocial decisions and behaviors. This finding supports extant research illuminating the importance of competence in childhood resilience. Resilient children evidence greater competence in multiple domains (e.g., social, academic, coping) despite significant threats to development (Luthar, 1991; Masten et al., 1995) .
Other neurocognitive functions such as impulsivity, delay of gratification, and emotional perception did not serve as mediators of the stress-drug-use relationship. Though a large body of literature suggests that these functional deficits are implicated in substance abuse risk, in the present sample, they were not directly related to stress exposures and did not play a mediating role in the relationship under study. Social competence and risky decision-making may differ from these unrelated functions in terms of their complexity and the social context in which they occur or are triggered; the measures of impulsivity, delay of gratification, and emotional perception used in this study were without social context and elicited only very simple behaviors or reactions. Several other studies have found more complex neuropsychological and behavioral measures to more aptly characterize complex forms of psychopathology than simple measures (Fishbein et al., 2005a; Rogers & Robbins, 2001) . Also, tobacco use was not predicted by any of these latent constructs, possibly due to the prevalence of smoking in this population and the overall attitude that smoking is not a "high-risk" behavior and is not generally used for its obvious psychoactive effects (although science has proved that attitude wrong on both counts for several decades).
Several limitations of this study should be noted. First, analyses were conducted on a small sample of male adolescents, predominantly African Americans, from low-income and working-class neighborhoods in Baltimore. Thus, findings may not be generalizable to other populations, although these demographics describe many populations that are often the target of universal prevention programs (e.g., Griffin et al., 2003) . Second, negative and traumatic events were given equal weight in the analyses despite potential differences in severity; however, studies of life event measures have found that simple counts of negative events are as reliable as weighted counts in predicting psychopathology (Herbert & Sheldon, 1996) . Moreover, our method of assessing stress precluded examination of the influence of severe acute versus chronic stress; however, research suggests that both types of stressors are associated with negative emotional and behavioral outcomes. Third, our measure of social competence is heterogeneous; thus, it is unknown which dimensions of social competence are driving the mediation finding. Additionally, measures of mediating constructs were obtained only during grade 9, and we were unable to explore changes in these constructs over time and in relation to changes in stress exposure. Importantly, another possible explanation for the association between stressors and ECF is that stressors may not be "random" events, but may reflect person-environment selection guided by factors such as personality (e.g., impulsivity) (Kendler et al., 1993) . Thus, a plausible alternate model is that ECF may predate exposure to high-stress environments; however, the lack of measures prior to stress exposure precludes a test of this model. Another model that could not be sufficiently tested due to the small sample size would examine the "causal chain" to determine whether ECF underlies social competence. Future research should consider the temporal ordering and roles of relevant variables along these lines. Finally, given the preponderance of violencerelated events in our stress measure and the dimensions of social aggression being tapped in the social competence measure, it is possible that the associations amongst the major constructs reflect an individual's propensity toward aggression. However, results did not change when we controlled for diagnoses of conduct disorder. Furthermore, results remained the same when we excluded all violence-related events from the stress measure and alternatively, when we excluded all of the non-violence-related events. The constructs modeled in the present study extend beyond violence per se, and are relevant to a number of problem behaviors that may have occurred from regulatory deficits caused or exacerbated by a series of harsh social and environmental inputs that place excessive demands on the growing adolescent brain.
Implications for Prevention
These results add to a vast body of literature showing the negative effects of stress on developmental outcomes. The population under study has been characterized as one with a relatively high prevalence of exposure to severe and cumulative psychosocial stressors. Communities such as Baltimore City that are predominantly low income with singleparent homes and lack of access to social services are characterized by high rates of drug abuse, delinquency, and other high-risk behaviors (Griffin et al., 2003) . As a result, they are often targeted by universal prevention programs that tend to influence the behavior of some subgroups more than others. Given relations between stress and drug use and the potential for such exposures to impair development and function of prefrontally modulated cognitive functions, it is critical that programs are designed to reduce exposure to stressors and strengthen vulnerable underlying neural processes.
Early intervention with at-risk children is a powerful means for preventing later psychopathology (Carter et al., 2004) . Several preventive programs designed to enhance decision-making and social competence have been shown to be effective with children and adolescents. As such, these programs should be institutionalized, and effective policies should be put in place to ensure that individuals who have access to high-risk populations such as teachers or pediatricians have procedures and resources available for referring children and families to effective prevention services. Additionally, our findings illuminate the importance of tailoring preventive interventions to match the specific liabilities of individuals. For instance, individuals with neurocognitive deficits may process and respond to interventions differently than others and may require unique strategies to be able to absorb the preventive messages (Fishbein et al., 2006) . Interventions will need to draw on cross-disciplinary approaches including cognitive-behavioral strategies, stress management, parenting interventions, behavioral rehabilitation, and psychoeducational approaches to holistically address the multitude of needs exhibited by children and adolescents exposed to severe or chronic stress. Future research should expand on both the scientific knowledge regarding the neurobiological underpinnings of social behaviors and the prevention theories and strategies necessary to effectively intervene to ensure healthy development of all children and adolescents.
